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Patent claims 

1. A vector, for inserting a nucleic acid into a cell, which vector 
- oontQ i no^ a low molecular weight polyethylenimine (LMW PEI) and a 

— 5 nucleic acid, -wrthj;^the LMW PEI having a molecular weight of less 

than 50,000 Da. 

2. A-^ vector as claimed in claim 1, wherein the LMW PEI has a 
molecular weight of from 500 to 30,000 Da. 

"7^€ J 
^A^ector as claimed in -erthef— ef claim^ 1 - af = Hj 2, ^ wherein the 

LMW PEI has a molecular weight of from 1000 to 5000 Da. 

4. ^Aj^ector as claimed in ono or moro - of claim^ 1 - to 3, * wherein the 
b: 1 5 LMW PEI has a molecular weight of about 2000 Da. 

c^tr^ g ^vector as claimed in- ono or more -^ claim^ 1 -to-4rwherein the 
H= nucleic acid is a viral or nonviral nucleic acid construct 

0^^^ 6. -^vector as claimed in ^n e or moro of -dQim^ 1 ' to 5; wherein the 
nucleic acid construct contains one or more effector genes. 

7. *^/C/^yector as claimed in ;^nc'^^^TT i ?r<^ 1 to - 6, wherein at least 
one effector gene encodes a pharmacological active compound or 

25 its prodrug form. 

8. /Rector as claimed in ^no or more o? claims 1 to 7, wherein at least 
one effector gene encodes an enzyme. 

^ — ' 30 9. ^/^ector as claimed in^^^en o or moro of cloimc 1 to 0, wherein at least 

one effector gene is expressed together with a cell-specific ligand 
as a fusion protein. 

10. /^vector as claimed in ^no or mor o of * c l a i my 1 to O r wherein the 
35 LMW PEI is coupled to a cell-specific ligand. 

11. ^A^ector as claimed in ^nc on more of cla i my 1 to - 10, - wherein the 
cell-specific ligand binds to the outer membrane of a target cell. 
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^^^^'^^2. /elector as claimed in;;erT e - of^r?opQ - of -el cHn^ to - H r wherein the 
target cell is an endothelial cell, a muscle cell, a macrophage, a 
lymphocyte, a glia cell, an hematopoietic cell, a tumor cell, a virus- 
infected cell, a bronchial epithelial cell or a liver cell. 

13. /elector as claimed in ^no - ormoro of olaims - 1 t o 12, wherein the 
ratio by weight of LMW PEI to nucleic acid is 3:1 or more. 




^A^vector as claimed in,- eno or - mofo - of c l a i ms - I - -t o 13, wherein the 
ratio by weight of LMW PEI to nucleic acid is 8:1 or more. 



A process for pf;^aring a low molecular weight polyethylenimine 
(LMW PEI) having a^qolecular weight of less than 50,000 Da, which 
comprises monomeric eth^nimine being polymerized in aqueous 
solution by adding hydrochloribs^id. 

16. The process as claimed in claim 15, wherein the aqueous solution is 
from 0,1% strength to 90% strength with respect to monomeric 
ethylenimine and from 0.1% strength to 10% strength with respect 
20 to concentrated hydrochloric acid. 



17. The process as claimed in ^thor of claims 15 and 16, wherein the 
polymerization is carried out at a reaction temperature of from 30°C 
to 70X. 

18. The process as claimed in ^no or more of claims 15 to 17; wherein 
the reaction time is from 1 to30 days. 



19. A low molecular weight polyethylenimine which has a molecular 
30 weight of less than 50,000 Da and which is prepared by a process 

according to o n o of^it i T c ^ :.ljimG 15 to 10 . 



20. The use of aSm/ rnplecular weight polyethylenimine having a 
molecular weight o/l^^s tj;ran 50,000 Da for preparing a vector as 

35 claimed in one or m^e^Dr^;|aim 1 to 14. 

21 . A process for preparing a vector according to ;^n9 or m . oro of cla i mo 
^^^^^ — :! — te — which comprises mixing an appropriate quantity of 
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22. 



23. 



24. 
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26. 



27. 
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LMW PEI with an appropriate quantity of nucleic acid in an aqueous 
solution. 



The use of a 
inserting a nuci 




ed in one or more of claims 1 to 14 for 
hto a cell. 



The use of a vebtac^s claimed in claim 22, wherein the cell is an 
endothelial cell, a lyr1>pjTocyte, a macrophage, a liver cell, a 
fibroblast, a muscle cell or arT^pithelial cell. 



A process for preparing a transfectecj cell, which comprises 
incubating a vector as claimed in ^oft C - or'^ - moro of c l a i ms 1 to 14 in 
vitro with this cell. 

A transfected cell which contains a vector as claimed in ^ono - or moro 
■ of c l a i ms 1 to 1^ 



ThW use of a transfected cell as claimed in claim 25 for preparing a 
pharn^ceutical. 

The use of a lovv/rftolecular weight polyethylenimine as claimed in 
claim 19 for\reciBnrng a pharmaceutical. 



28. The use of a/veaor as^laimed in one or more of claims 1 to 14 for 
25 preparing a phyarnra^utical. 




29, The use of a vector as cJaimed in one or more of claims 1 to 14 for 
preparing a pharmaceutical for gene therapy. 

30. A process fol^^preparing a pharmaceutical, which comprises mixing a 
nucleic acid with aTvl^MW PEI. 

A pharmaceutical which comprises a vector as claimed in ^no or - 
more of c l a i ms 1 to 14 r 
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)harmaceutical which comprises an LMW PEI as claimed in 
clairh<19. 
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33. A pharmaceutical which comprises a transfected cell as claimed in 
claim 25. 
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